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A study on Tail Rotor Composite Duct RTM (Resin Transfer Molding)

Process Simulation Analysis
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Jae-Hyeok Choi****, Jin-Ho Choi*****

ABSTRACT: In order to replace conventional autoclave processes, leading aerospace manufacturers are actively
developing a variety of Out-of-Autoclave (OOA) manufacturing techniques. Among these, Resin Transfer Molding
(RTM) serves as a fundamental liquid composite molding process, aiming to achieve mechanical performance
comparable to that of prepreg-based composites, while reducing manufacturing costs and enabling the replacement of
conventional metallic components. In this study, the duct section of an electric multi-tail rotor was fabricated using
the RTM process. Material characterization and process simulations were conducted to validate and optimize the
manufacturing approach through experimental comparison. In particular, a Runner Model that accounts for the
interfacial effects between the complex-shaped preform and mold surfaces was proposed. This model demonstrated
excellent correlation with the actual resin filling time, achieving over 98% accuracy. The outcomes of this study
significantly enhance the reliability of RTM process simulations and offer a practical framework that may serve as a
core enabling technology for future OOA manufacturing strategies.
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Fig. 2. Tail rotor composite duct
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Table 1. Material properties of IM7

Property IMA (Hexcel)
Density [kg/m’] 1,780
Tensile Modulus [GPa] 276
Poisson Ratio v12 0.3
Braiding Angle [°] +60/0/-60

Fig. 3. Permeability measurement test
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Fig. 4. Fiber volume fraction test

Table 2. Test result of permeability

Permeability
FVE(%)
Kx Ky Kz
57 2.20E-11 1.20E-11 6.00E-13
60 2.20E-11 2.00E-11 5.70E-13
63 2.50E-11 1.80E-11 4.90E-13
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Fig. 5. Viscosity test of resin
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Fig. 6. Isothermal test
Table 3. Properties of resin
Property RTM6-2(Hexcel)
Density [kg/m’] 1,110
Newtonian Viscosity @100°C [N-s/ m?] 0.06
Specific Heat [J/kg-K] 1,238
Conductivity [W/m-K] 0.22
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Fig. 7. Duct manufacturing process
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Fig. 13. Boundary condition of resin flow
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Fig. 16. Flow rate and pressure changes during resin filling
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